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(54) METHOD FOR ETCHING WORK AND APPARATUS THEREFOR 



(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the efficiency of an etching stage by 
continuously supplying gaseous XeF2 and executing etching while the etching is 
heretofore executed by pulsatively supplying gaseous XeF2. 
SOLUTION: An XeF2 supplying section 12 consists of an XeF2 source chamber 16 
including a tray and ampoule 17 for an XeF2 crystal 17a, a tank 18 via a valve 19, a flow 
rate controller 13 supplied with this material by the tank 18 and a valve 20 between the 
tank 18 and the flow rate controller 13. Pressure sources 21, 22 are provided respectively 
to maintain the tank 18 and the XeF2 source chamber 16 at the sublimation pressure of 
the XeF2. This apparatus ensures the stable supply of the XeF2 to an etching chamber. 
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[Brief Description of the Drawings] 

[Drawing 11 It is the schematic drawing of the etching system by this invention. 
[Description of Notations] 

10 Etching System 

1 1 Etching Chamber 
12XeF2 Feed Zone 

13 Rate Controller 

14 Roughing Vacuum Pump 

14a Automatic-pressure-controller valve 

15 Support Gas Supply Section 

16 Source Room of XeF2 
17a XeF2 crystal 

18 Tank 

19 Valve 

20 Valve 

2 1 , 22 Pressure source 

23 Valve 

24 Supply Pipe 
25, 26 Valve 

27 Etching Chamber 

28 Bypass 

29 Piping 

30 Valve 

3 1 Optical Detector 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

^e technical field to which invention belongs] this invention relates to the technique and equipment for etching a workpiece using 2 xenon 
fluoride (XeF2). or & 

[0002] 

[Description of the Prior Art] 2 xenon fluoride is the etching agents of a xeransis isotropic gas phase, and it brings mild etching to silicon at 
low temperature. 2 xenon fluoride is supplied in the type of the colorless crystal usually sublimated, without decomposing The 
sublimation-pressure force over XeF2 is about 4 tolls. 

[0003] | The present attempt which is going to use XeF2 for etching is essentially experimental, and decompresses an etching chamber with a 
pump between each etching phase, and throb-supply [ need / starting / a halt and starting / etching ] of XeF2 is performed. Such equipment 
is not practical to a production process. The attempt of a direct flowing process was not successful until now 
[0004] 

[Embodiments of the Invention] It consists of making XeF2 of a solid-state phase sublimate to the gas status into the tank of sufficient 
capacity that XeF2 gas should be brought by the rate of flow defined beforehand during the etching time which this invention is the 
technique of etching a workpiece using XeF2, supplies gas by the desired rate of flow to the etching chamber which includes a workpiece 
and etches a workpiece, and is beforehand set from one mode. 

[0005] XeF2 gas is preceded with an introduction into an etching chamber, and is mixed with inactive support gas. It is desirable and while 
XeF2 flows outside from a tank, sublimating XeF2 source especially, is continued. It re-fills up with a tank between etching of the separated 
workpiece additionally or in alternative. 

[0006] Another mode to this invention is equipment for etching a workpiece which consists of an etching chamber, XeF2 source a tank the 
valve means for connecting XeF2 source to a tank and enabling the sublimation of XeF2 source to XeF2 gas, the rate controller for 
supplying flowing to an etching chamber, and the valve means for connecting a tank to a rate controller. It is desirable and equipment 
includes the pressure-control means for maintaining a tank in the sublimation-pressure force of XeF2 mostly, when there is no flowing from 
a tank to outside. The means for preceding with the introduction to the process interior of a room, and mixing XeF2 gas with inactive 
support gas is prepared. It is especially desirable and a rate controller is a rate controller based on a pressure. 

[0007] Usually, ** for XeF2 of a solid-state is prepared, and a tank has a capacity about 3 times the capacity of XeF2 room preferably 
[0008] Although this invention was stated above, it is understood that it also includes the combination on which invention of the 
characteristic feature of a **** or the following explanations. 

[0009] this invention carried out by various kinds of technique is explained with reference to the accompanying drawying which is the 

schematic drawing of an etching system in un-illustrating. 

[0010] 

[Example] An etching system 10 consists of an etching chamber 1 1, XeF2 feed zone 12, the rate controller 13, the roughing vacuum pump 
(roughing pump) 14, and the support gas supply section 15. 

[001 1] XeF2 feed zone consists of the source room 16 of XeF2 containing the tray and the ampul 17 for XeF2 crystal 17a. The source room 
16 of XeF2 is connected to a tank 18 by the valve 20 through the valve 19 connected to a rate controller 13 by turns. Pressure sources 21 
and 22 are given in order to maintain a tank 18 and the source room 16 of XeF2 to about 4 tolls which are the sublimation-pressure force of 
XeF2, respectively. The valve 23 in the lower stream of a river of a rate controller 13 connects a rate controller to the supply pipe 24 
between valves 25 and 26. While a valve 25 controls flowing of the support gas from a supply pipe 15 to a supply pipe 24 a valve 26 
controls the gas supply to the etching chamber 27 of an etching system 1 1 within a supply pipe 24. Like the customary technique a roughing 
vacuum pump 14 is connected also to the source room 16 of XeF2 through a bypass 28, although it connects with the lower stream of a river 
ot an etching chamber 27. Piping 29 and the valve 30 enable supply of support gas to this field for the purpose of impure part elimination 
(purging). 

[00 1 2] In this, XeF2 crystal is placed into ampul or the tray 1 7 with the closed valve 1 9 and the valve 30 opened wide. It is used for impure 
part elimination of the interior of a room [ gas / support ], and a roughing vacuum pump 14 decompresses XeF2 source to the 
sublimation-pressure force. A roughing vacuum pump and support gas are isolated after that, and a valve 19 is opened wide, and expands or 
diffuses XeF2 gas into a tank 18. 

[00 1 3] Then, a wafer is placed into the etching chamber 27 which uses the valves 20, 23, 25, and 26 continuously opened with customary 
equipment, and XeF2 and support gas are given into the etching chamber which etching produces spontaneously. The pressure in an etching 
chamber is controlled by the roughing vacuum pump 14 and automatic-pressure-controller valve 14a of that. By the case (when a valve 25 
is closed), support gas is unnecessary. 

[00 1 4] A valve 1 9 is opened and closed depending on a required process or the level of a production. Although the optical detector 3 1 
determines the completion time of etching, it may use the time base instead. Shortly after etching is completed, valves 20 23 25 and 26 are 
closed and a wafer is removed. Since it re-fills up with a tank 18, it is fully not only etched at one process, but as for each wafer continuity 
etching or a wafer is attained until it introduces a new wafer into an etching chamber for etching. Continuous supply of XeF2 also increases 
1 of homogene.ty, and use of the control-of-flow device 13 based on a pressure is quite advantageous about a lot of [, for example \^^%^ 



The point that process room pressure control has been independent of the control-of-flow device oftiferaiatfrWt*^^ 
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EXAMPLE 



[Example] An etching system 10 consists of an etching chamber 1 1, XeF2 feed zone 12, the rate controller 13, the roughing vacuum pump 
(roughing pump) 14, and the support gas supply section 15. 

!°, 0I ii X ^ 2 feed Z ° ne C ° nsiStS ° f the S0Urce r00m 16 of XeF2 contain 'ng the tray and the ampul 17 for XeF2 crystal 17a. The source room 
16 of XeF2 is connected to a tank 1 8 by the valve 20 through the valve 19 connected to a rate controller 13 by turns Pressure sources 21 
and 22 are given in order to maintain a tank 18 and the source room 16 of XeF2 to about 4 tolls which are the sublimation-pressure force of 
XeF2, respectively. The valve 23 in the lower stream of a river of a rate controller 13 connects a rate controller to the supply pipe 24 
between valves 25 and 26. While a valve=25 controls: flowing of the support gas from a supply pipe 1 5 to a supply pipe 24 a valve 26 
controls the gas supply to the etching chamber 27 of an etching system 1 1 within a supply pipe 24. Like the customary technique, a roughing 
vacuum pump 14 is connected also to the source room 16 of XeF2 through a bypass 28, although it connects with the lower stream of a river 
of an etching chamber 27. Piping 29 and the valve 30 enable supply of support gas to this field for the purpose of impure part elimination 
(purging). r 

[0012] In this, XeF2 crystal is placed into ampul or the tray 17 with the closed valve 19 and the valve 30 opened wide It is used for impure 
part elimination of the interior of a room [ gas / support ], and a roughing vacuum pump 14 decompresses XeF2 source to the 
sublimation-pressure force. A roughing vacuum pump and support gas are isolated after that, and a valve 19 is opened wide, and expands or 
diffuses XeF2 gas into a tank 18. 

[0013] Then, a wafer is placed into the etching chamber 27 which uses the valves 20, 23, 25, and 26 continuously opened with customary 
equipment, and XeF2 and support gas are given into the etching chamber which etching produces spontaneously. The pressure in an etching 
chamber is controlled by the roughing vacuum pump 14 and automatic-pressure-controller valve 14a of that. By the case (when a valve 25 
is closed), support gas is unnecessary. ' 
[00 1 4] A valve 1 9 is opened and closed depending on a required process or the level of a production. Although the optical detector 3 1 
determines the completion time of etching, it may use the time base instead. Shortly after etching is completed, valves 20 23 25 and 26 are 
closed and a wafer is removed. Since it re-fills up with a tank 18, it is fully not only etched at one process, but as for each wafer continuity 
etching of a wafer is attained until it introduces a new wafer into an etching chamber for etching. Continuous supply of XeF2 also increases 
homogeneity, and use of the control-of-flow device 13 based on a pressure is quite advantageous about a lot of [, for example ] hydrometry 
The point that process room pressure control has been independent of the control-of-flow device of XeF2 attracts attention 
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